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(57) ABSTRACT 

System and methods for a connection proxy server are 
described. According to an example method described herein, 
a connection proxy server stores Subscription, product tables 
as well as other downloads that are provided to a client ter 
minal during initialization stage as well as later during a 
trading session. Upon detecting that a connection between the 
client terminal and a gateway is lost, the connection proxy 
maintains a communication session created for the client 
terminal at the gateway and receives data intended for the 
client terminal. If the connection is re-established between 
the client terminal and the gateway during a predetermined 
period of time, the connection proxy provides the stored data 
to the client terminal thus avoiding a Surge in processing 
resources at the gateway due to the necessary downloads. 
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702 Store subscription and other initialization data for use 
at a client terminal to communicate with an electronic 

exchange via a gateway 

Monitor a communication link Created for the client 
terminal 

as the communication 
link been terminated? 

YES 

Maintain a communication session created for the 708 
client terminal at a gateway 
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The communication link 

restored during a predetermined time 
period? 

Provide preset data to the client terminal upon a 
reconnect using the stored data 

Release the communication session Created for the 
client terminal at the gateway 
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SYSTEMAND METHOD FOR 
COMMUNICATING WITH AN ELECTRONIC 
EXCHANGE IN AN ELECTRONIC TRADING 

ENVIRONMENT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application is a continuation of U.S. 
patent application Ser. No. 14/032,394, filed Sep. 20, 2013, 
which is a continuation of U.S. patent application Ser. No. 
13/627,232, filed Sep. 26, 2012, now U.S. Pat. No. 8,566,456, 
which is a continuation of U.S. patent application Ser. No. 
13/420,678, filed Mar. 15, 2012, now U.S. Pat. No. 8.312,149, 
which is a continuation of U.S. patent application Ser. No. 
13/282,137, filed Oct. 26, 2011, now U.S. Pat. No. 8,166,182, 
which is a continuation of U.S. patent application Ser. No. 
12/849,251, filed Aug. 3, 2010, now U.S. Pat. No. 8,073,958, 
which is a continuation of U.S. patent application Ser. No. 
1 1/693,312, filed Mar. 29, 2007, now U.S. Pat. No. 7,809,841, 
entitled “System and Method for Communicating with an 
Electronic Exchange in an Electronic Trading Environment.” 
the contents of all of which are fully incorporated herein by 
reference for all purposes. 

TECHNICAL FIELD 

0002 The present invention is directed towards electronic 
trading. More specifically, the present invention is directed to 
tools for an improved remote connection in an electronic 
trading environment. 

BACKGROUND 

0003 Electronic trading is generally based on a host 
exchange, one or more computer networks, and client 
devices. Subscribing traders are connected to an exchange's 
electronic trading platform by way of communication links to 
facilitate real-time electronic messaging between themselves 
and the exchanges. The electronic trading platform includes 
at least one electronic market, which is at the center of the 
trading system and handles the matching of bids and offers 
placed by the traders for that market. The electronic messag 
ing includes market information that is distributed from the 
electronic market to the traders via an electronic data feed. 
Once the traders receive the market information, it may be 
displayed to them on their trading screens. Upon viewing the 
information, traders can take certain actions including the 
actions of sending buy or sell orders to the electronic market, 
adjusting existing orders, deleting orders, or otherwise man 
aging orders. Traders may also use Software tools on their 
client devices to automate these and additional actions. 

0004 Although the types of market information published 
by an electronic exchange may differ from market to market, 
there are generally some standard pieces of information. Mar 
ket information may include data that represents just the 
inside market. The inside market is the lowest available ask 
price (best ask) and the highest available bid price (best bid) 
in the market for a particular tradeable object at a particular 
point in time. Market information may also include market 
depth. Market depth refers to quantities available at the inside 
market and may also refer to quantities available at other 
prices away from the inside market. In addition to providing 
order book information, such as order price and quantity 
information, electronic exchanges can offer other types of 
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market information Such as the open price, settlement price, 
net change, Volume, last traded price, the last traded quantity, 
and order fill information. 
0005 While there are often built-in redundancies in an 
electronic trading network, it is not uncommon that network 
connections between the communicating devices, such as a 
gateway and client devices, may occasionally go down. If that 
unintentionally happens, a connection between the devices 
normally has to be restored. This reconnection process can 
cause a Surge in usage of processing resources (especially at 
the gateway device) due to a need by the receiving device to 
receive the dropped market information, as well as possible 
Subscription and initialization data. By having to reestablish 
the Subscription, receive products tables and dropped market 
information to the remote device that lost its connection, the 
reconnection process may cause larger overall network prob 
lems that can impact other users of the network whose con 
nection was not dropped. This can result in undesirable delays 
in the delivery of new market information to those other users. 
0006. It would therefore be beneficial to provide a method 
and system for an improved data delivery during reconnec 
tion as well as other events that may cause restarting of data 
flow to remote devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Example embodiments are described herein with 
reference to the following drawings, in which: 
0008 FIG. 1 is a block diagram illustrating an example 
electronic trading system in which a client terminal and a 
gateway device are on a local area network; 
0009 FIG. 2 is a block diagram illustrating an example 
electronic trading system providing an overview of how 
price, order and fill information are communicated to and 
from a client terminal and a gateway device. 
0010 FIG. 3 is a block diagram illustrating an example 
electronic trading system in which a client terminal commu 
nicates with a gateway device through a remote host; 
0011 FIG. 4 is a block diagram illustrating an example 
electronic trading system providing an overview of how 
price, order, and fill information are communicated to and 
from a remote client terminal via a remote host; 
0012 FIG. 5 is a block diagram illustrating an example 
system for an improved communication system using a con 
nection proxy in a local area network trading environment; 
0013 FIG. 6 is a block diagram illustrating an example 
system for an improved communication system using a con 
nection management proxy in a trading environment where a 
client terminal is located remote from a gateway; and 
0014 FIG. 7 is a flow diagram illustrating an example 
method for communication in an electronic trading environ 
ment using a connection proxy manager according to one 
example embodiment. 

SUMMARY 

0015. According to example embodiments described 
herein, System and methods are provided for an improved 
remote connection in an electronic trading environment. To 
illustrate the present invention and aspects thereof, the fol 
lowing description, including the figures and detailed 
description, provides examples that can be used or readily 
modified by one of ordinary skill to generate a system or 
method that benefits from the teachings described and 
claimed herein. 
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0016. In a remote host trading environment where a client 
terminal communicates with a gateway via a remote host, a 
connection proxy may be located at the remote host. Accord 
ing to an example embodiment, when the connection is being 
established between the client terminal and the gateway to 
enable a trader to trade at an electronic exchange, the connec 
tion proxy stores product table, login information, Subscrip 
tion data as well as other data downloads that are provided to 
the client terminal at the initialization stage. When the con 
nection link is created between the client terminal and the 
gateway, the connection proxy may start monitoring the 
established connection and store additional data being sent to 
the client terminal. Upon detecting that the communication 
link is dropped between the client terminal and the gateway 
due to network problems or yet for some other reason, the 
connection proxy maintains the established communication 
sessions established for the client terminal at the gateway. 
0017. Upon detecting that the communication link has 
been disconnected, the connection proxy may also store addi 
tional data intended for the client terminal, such as fills or 
orderstatus data. According to one example embodiment, the 
connection proxy may maintain the communication sessions 
created at the gateway for the client terminal as well as data 
stored for the client terminal for a predetermined period of 
time after the connection is lost. If the connection is restored 
during the predetermined period of time, the connection 
proxy may provide the stored data to the client terminal So 
that there is no need to obtain the necessary downloads from 
the gateway. Then, if the connection is not restored during the 
predetermined period of time, the connection proxy may 
release the communication sessions created for the client 
terminal at the gateway and discard any data stored for the 
client terminal. 
0018. Other features of the present invention will become 
more apparent to persons having ordinary skill in the art to 
which the present invention pertains from the following 
description and claims. 

DETAILED DESCRIPTION 

I. A First Example Trading System 
0019 FIG. 1 illustrates an example electronic trading sys 
tem 100 in which the example embodiments may be 
employed. The example system 100 comprises trading sta 
tions 102A and 102B that access an electronic exchange 108 
through a gateway 106. As illustrated in FIG. 1, the trading 
stations 102A-B and the gateway 106 are located within a 
local LAN 104, although other configurations are possible. 
While not shown, a router could be used to route messages 
between the gateway 106 and the electronic exchange 108. 
The electronic exchange 108 includes a computer process 
(e.g., the central computer) that matches buy and sell orders 
sent from the trading stations 102A-B with orders from other 
trading stations (not shown). The electronic exchange 108 
may list one or more tradeable objects for trading. While not 
shown in FIG. 1 for the sake of clarity, the trading system may 
include other devices that are specific to the client site like 
middleware and security measures like firewalls, hubs, Secu 
rity managers, and so on, as understood by persons skilled in 
the art. 
0020 Regardless of the types of order execution algo 
rithms used, the electronic exchange 108 provides market 
information to the subscribing trading stations 102A-B. Mar 
ket information may include data that represents just the 
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inside market. The inside market is the lowest sell price (best 
ask) and the highest buy price (best bid) at a particular point 
in time. Market information may also include market depth. 
Additionally, the exchange 108 can offer other types of mar 
ket information such as the last traded price (LTP), the last 
traded quantity (LTO), and order fill information. 
0021. The computer employed as the trading stations 
102A-B generally can range from a hand-held device, laptop, 
or personal computer to a larger computer Such as a worksta 
tion and multiprocessor. An illustrative personal computer 
may use PentiumTM microprocessors and may operate under 
a Windows operating system, or yet may use Some other 
microprocessor or operating system. Generally, the trading 
stations 102A-B includes a monitor (or any other output 
device) and an input device. Such as a keyboard and/or a two 
or three-button mouse to Support click based trading, if so 
desired. One skilled in the art of computer systems will under 
stand that the present example embodiments are not limited to 
any particular class or model of computer employed for the 
trading stations 102A-B and will be able to select an appro 
priate system. 
0022. In one example embodiment, the trading stations 
102A-B use software to create specialized interactive trading 
screens on terminals associated with them. Trading screens 
preferably enable traders to, among other things, enter and 
execute orders, obtain market quotes, and monitor positions. 
The range and quality of features available to the trader on his 
or her trading screen may vary according to the specific 
software application being run. In addition to or in place of the 
interactive trading screens, a trading station could run auto 
mated types of trading applications. 
0023 The example embodiment may be implemented in 
relation to any type of trading screen, therefore, details 
regarding the trading screen are not necessary to understand 
the present invention. However, in one embodiment, one type 
of trading screen that can be used is provided by a commer 
cially available trading application referred to as 
X TRADER(R) from Trading Technologies International, Inc. 
of Chicago, Ill. X TRADER(R) also provides an electronic 
trading interface, referred to as MD Trader'TM, in which work 
ing orders and/or bid and ask quantities are displayed in 
association with a static price axis or scale. 
0024 Portions of the XTRADER(R) and the MD 
TraderTM-style display are described in U.S. Pat. No. 6,772, 
132, entitled “Click Based Trading With Intuitive Grid Dis 
play of Market Depth filed on Jun. 9, 2000, U.S. Pat. No. 
6,938,011, entitled “Click Based Trading with Market Depth 
Display” filed on Jun. 9, 2000, U.S. Pat. No. 7,127,424 
entitled “Click Based Trading With Intuitive Grid Display of 
Market Depth and Price Consolidation filed on Oct. 5, 2001, 
U.S. patent application Ser. No. 10/125,894, entitled “Trad 
ing Tools For Electronic Trading filed on Apr. 19, 2002, and 
U.S. patent application Ser. No. 10/376,417, entitled “A Sys 
tem and Method for Trading and Displaying Market Informa 
tion in an Electronic Trading Environment, filed on Feb. 28, 
2003, the contents of each are incorporated herein by refer 
ence. However, it should be understood that orders in the 
system illustrated in FIGS. 1 and 2 could also be placed using 
any other trading application as well. Additionally, the pre 
ferred embodiments are not limited to any particular product 
that performs translation, storage, and display function. 
0025. The computer employed as the gateway 106 gener 
ally can range from a personal computer to a larger or faster 
computer. An illustrative gateway computer may use Pen 
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tiumTM microprocessors and may operate under a Windows 
(server or workstation) operating system, or yet some other 
system. Generally, the gateway 106 may additionally include 
a monitor (or any other output device), input device, and 
access to a database, if so desired. One skilled in the art of 
computer systems will also understand that the present 
example embodiments are not limited to any particular class 
or model of computer(s) employed for the gateway 106 and 
will be able to select an appropriate system. Additionally, in 
Some instances, a gateway, Such as gateway 106, may not even 
be necessary and/or another type of network intermediary 
device may be employed. 
0026. It should be noted that a computer system that may 
be employed here as a trading station or a gateway generally 
includes a central processing unit, a memory (a primary and/ 
or secondary memory unit), an input interface for receiving 
data from a communications network, an input interface for 
receiving input signals from one or more input devices (for 
example, a keyboard, mouse, etc.), and an output interface for 
communications with an output device (for example, a moni 
tor). A system bus or an equivalent system may provide com 
munications between these various elements. 

0027 Memory on either the gateway 106 or the trading 
station 102 may include a computer readable medium. The 
term computer readable medium, as used herein, refers to any 
medium that participates in providing instructions to a pro 
cessor unit for execution. Such a medium may take many 
forms, including but not limited to, non-volatile media, and 
transmission media. Non-volatile media include, for 
example, optical or magnetic disks, such as storage devices. 
Volatile media include, for example, dynamic memory, Such 
as main memory or random access memory (RAM). Com 
mon forms of computer readable media include, for example, 
floppy disks, flexible disks, hard disks, magnetic tape, punch 
cards, CD-ROM, any other physical medium, memory chip or 
cartridge, or any other medium from which a computer can 
read. 

0028. It should also be noted that the trading stations 
102A-B generally execute application programs resident at 
the trading stations 102A-Bunder the control of the operating 
system of the trading station. Also, the gateway 106 executes 
application programs resident at the gateway 106 under the 
control of the operating system of the gateway 106. In other 
embodiments and as understood by a person skilled in the art, 
the function of the application programs at the trading sta 
tions 102A-B may be performed by the gateway 106, and 
likewise, the function of the application programs at the gate 
way 106 may be performed by the trading stations 102A-B. 
0029. The actual electronic trading system configurations 
are numerous, and a person skilled in the art of electronic 
trading systems would be able to construct a Suitable network 
configuration. For the purposes of illustration, Some example 
configurations are provided to illustrate where the elements 
may be physically located and how they might be connected 
to form an electronic trading system. These illustrations are 
meant to be helpful to the reader, and they are not meant to be 
limiting. According to one example, the gateway device may 
be located at the client site along with the trading station, 
which is usually remote from the matching process at the 
electronic exchange. According to another example, the gate 
way device may be located at the exchange side. As such, the 
present invention is not limited to any actual network con 
figuration. 
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0030. According to the illustrated embodiment, the trad 
ing stations 102A-B, the gateway 106, and any routers com 
municate over the LAN 104, and the gateway 106 may com 
municate with the matching process at the electronic 
exchange 108 over a T1, T3, ISDN, or some other high speed 
connection. In another example illustration, the client site 
may be located on the actual grounds of the electronic 
exchange (for example, in the building of the exchange). 
According to this instance, the trading station and the gateway 
may still communicate over a LAN, but if any routers are 
used, they may communicate with the matching process at the 
electronic exchange through another connection means 
besides a T1, T3, or ISDN. In yet another example illustration, 
the gateway may be housed at, or near, its corresponding 
electronic exchange. According to this instance, the trading 
station may communicate with the gateway over a wide area 
network or through the use of a T1, T3, ISDN, or some other 
high speed connection. 
0031 While a single exchange is shown in FIG. 1, it is 
understood that a trader may obtain access and trade at mul 
tiple electronic exchanges. In such an embodiment, a client 
terminal could access multiple exchanges through multiple 
gateways, with each gateway designated for a specific 
exchange. Alternatively, a single gateway may be pro 
grammed to handle more than one electronic exchange. 
0032. It could be very valuable to provide a trader with the 
opportunity to trade tradeable objects listed at different elec 
tronic exchanges. For example, a trader could view market 
information from each tradeable object through one common 
visual display. As such, price and quantity information from 
the two separate exchanges may be presented together so that 
the trader can view both markets simultaneously in the same 
window. In another example, a trader can spread-trade differ 
ent tradeable objects listed at the different electronic 
exchanges. Regardless, the present invention is not so limited. 
0033 FIG. 2 is a block diagram of a system 200 illustrat 
ing one example method for providing and receiving price, 
order and fill information to and from a client terminal and a 
gateway. The system 200 includes two client terminals 202 
and 204 and a gateway 206. The gateway 206 includes a price 
server 208, an order server 210, an order router 210, and a fill 
server 214. The two client terminals also include client appli 
cation programming interfaces (APIs) 228 that are used to 
connect to a gateway API 226. An API is a source code 
interface that a computer system or program library provides 
in order to Support requests for services etc. to be made of it 
by a computer program. According to one example, the API 
226 allows a client terminal to communicate with an 
exchange and translate the communication into a format 
accepted at the exchange. It should be understood that the 
gateway 206 could include additional components as well. 
0034. Upon initiating a login to the gateway 206, API 
connections are created between the client terminals 202 and 
204 and the gateway206. According to one example embodi 
ment, order and fill communications may use inbox commu 
nication, with inbox messages sent between the two entities 
overpoint-to-point communication links. In Such an embodi 
ment, an API inbox is created on the gateway API 226 for each 
client terminal to communicate with the order server 210, and 
another API inbox is created on the gateway API 226 for each 
client terminal to communicate with the fill server 214. An 
inbox, as used herein, defines a unique address on the system 
and allow one application to communicate directly with and 
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to send point-to-point data to another application without 
other application receiving that data. 
0035. Additionally, API inboxes could also be created on 
each client terminal to create API point-to-point connections 
for communication with the order server 210 and the fill 
server 214. The client terminals also subscribe to a group API 
inbox at the price server 208 to receive price data provided by 
an exchange via the price server 208. 
0036. Once communications are established with the gate 
way 206, each client terminal 202 and 204 receives product 
tables from each selected exchange so that a trader can Sub 
scribe to products that the trader is interested to trade. A 
product table may include symbols for each tradeable object 
being traded at an electronic exchange, a type of each trade 
able object, a point value, currency, tick tables, price formats, 
a numerator and a denominator for calculating tick sizes, and 
other parameters. Once the client terminal receives the prod 
uct table, a trader selects one or more tradable objects to trade, 
or for which the trader wishes to receive market information, 
thus, creating a Subscription profile to be used at the gateway 
206 for communication with the client terminal. The gateway 
206 then uses the stored subscription profiles to forward 
desired market information to the client terminals 202 and 
204. 

0037 Generally, the gateway 206 receives market data 
feeds including price, order information, etc., using multicast 
channels or yet some other transmission methods. Such as 
unicast, depending on the type of data being provided in a data 
feed. As known in the art, multicast communication is based 
on a group concept, where a group of Subscribers, such as a 
group of gateways or client terminals, express an interest in 
receiving a particular data stream (defined by a multicast 
group address) from a source. Such as exchange market data 
from an exchange. Unlike multicast, unicast communication 
involves sending data over a network from a single sender to 
a single receiver. 
0038. With respect to price data feeds, the client terminals 
202 and 204 may subscribe to receive market information 
corresponding to some but not all tradeable objects provided 
by an exchange. In Such an embodiment, the gateway 206 
may be programmed to send only price data for tradeable 
objects that the client terminals 202 and 204 are subscribed to 
receive. 

0039. Unlike price data, orders and order confirmations 
(personal information) are often sent using separate unicast 
channels. Thus, with respect to two client terminals 202 and 
204 shown in FIG. 2, two separate unicast channels 218 and 
220 are used for order data communication between the ter 
minals 202 and 204 and the order server 212 as well as the 
order router 210 at the gateway 206. Similarly, all fill data is 
sent to a client terminal that initiated a respective trade order 
via a unicast channel created between the client terminal and 
the gateway 206. For example, one such communication is 
shown with respect to the fill server 214 sending fill order data 
222 to the client terminal 202. 
0040. According to one example embodiment, when a 
price data feed is received and processed at the price server 
208, price data is sent via multicast to a designated multicast 
group address, as shown at 216. In such an embodiment, all 
client terminals, here client terminals 202 and 204, subscrib 
ing to that specific multicast address on the LAN will receive 
the price data 216. A port may be assigned at the client 
terminals 202 and 204 to listen to multicast price data. With 
respect to unicast communication, separate ports could be 
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assigned for receipt of fill data and order data at the client 
terminal. In such an embodiment, the fill server 214 and the 
order server 212 send fill and order data to the predetermined 
ports at the client terminals. 

II. A Second Example Trading System 
0041. The second method that is can be used to connect 
network segments in an electronic trading environment is a 
remote connection. FIG. 3 illustrates an example electronic 
trading system 300 in which a trading station is located 
remote from a gateway. The example system 300 comprises a 
remote trading station 302, a remote host 304, a gateway 306, 
and an exchange 308. A trader connecting in a remote mode 
connects to the gateway 306 via the remote host 304 via the 
Internet or through a direct connection. Example connections 
between the remote trading station 302 and the remote host 
may include an ISDN, cable, DSL, or a leased line connec 
tion. The remote host 304 and the gateway 306 may commu 
nicate via a LAN, for example. 
0042. In the remote mode of operation, the remote trading 
station 302 may initiate a connection to the remote host 304 
by establishing a Transmission Control Protocol (“TCP) 
session. Though different protocols could be used as well. 
When data arrives at the remote host 304 from the gateway 
306, the remote host 304 sends the data to the remote trading 
station 302 via the established TCP connection. 
0043 FIG. 4 is a block diagram of a system 400 illustrat 
ing an example method for providing and receiving price, 
order and fill information to and from a client terminal and a 
gateway in a remote host electronic trading environment. The 
system 400 includes two remote client terminals 402 and 404, 
a remote host 406, and a gateway 408. Just to give an example 
of a system that combines both local and remote communi 
cation systems, the system 400 illustrates a local trading 
station 410 that communicates with the gateway 408 via a 
LAN 412. Similar to the system illustrated in FIG. 2, the 
gateway 408 includes an API 428. However, rather than cre 
ating API connection between the gateway 428 and the 
remote client terminals, API connections are created to and 
from the remote host 406 that communicates data to the 
remote client terminals 402 and 404. 
0044) The gateway 408 includes a price server 414, an 
order server 416, an order router 418, and a fill server 420. The 
gateway 408 could include additional components as well. In 
a remote connection trading environment, the price server 
414 sends price data 422 to the remote host 406 via multicast 
using a multicast address. The remote host 406 is configured 
to listen to the multicast and receive the price data 422 just 
like any other Subscribing trading station located on the LAN, 
such as the trading station 410. Then, the remote host 406 
forwards the received price data to each subscribing remote 
client terminal, such as the terminals 402 and 404, via a 
separate TCP connection created for each client terminal. 
0045. In a trading environment using a remote connection 
to a trading network, orders are Submitted at the remote client 
terminals 402 and 404. The client terminals 402 and 404 may 
then create order messages and send the order messages to the 
remote host 406 via a TCP connection, such as shown at 424 
with respect to client terminal 402. Upon receiving an order 
message, the remote host 406 forwards the order message to 
the order server 416 using a unicast connection. At this point, 
the order information is passing through the local LAN. Once 
the order server 416 receives the order message, it sends the 
order message to an electronic exchange. Also, the order 
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server 416 sends an order confirmation back to the remote 
host 406, and the host 406 then forwards the confirmation to 
the remote client terminal 402 (or 404) via the TCP connec 
tion. 

0046 When a fill is sent to the gateway 408 in a remote 
electronic trading environment, the fill confirmation is cre 
ated at the fill server 420 and the order server 416, and it is sent 
from the gateway 408 to the remote host 406 as shown at 426. 
Once the fill confirmation is received at the remote host 406, 
the host 406 forwards it to the remote client terminal 402 via 
a TCP connection. While not specifically described, it should 
be understood that the remote host 406 may repackage any 
messages that are received from and sent to the remote client 
terminals 402 and 404. Similarly, the servers at the gateway 
408 may process and change format of messages or other data 
that are received from and sent to an electronic exchange and 
client terminals. 

0047 While two example trading systems have been 
described above, it should be understood that different net 
work connections are possible, and the present invention is 
not limited to the described example systems. For example, a 
trading system could be configured to use Wide Area Net 
works (WAN) and WAN routers or wireless networks. One 
skilled in the art of electronic trading systems will understand 
that the present embodiments are not limited to the particular 
configurations illustrated and described with respect to FIGS. 
1-4, and will be able to design aparticular system based on the 
specific requirements (for example, by adding additional 
exchanges, gateways, trading stations, routers, or other com 
puters serving various functions like message handling and 
security). Additionally, several networks, like either of the 
networks shown in FIGS. 1-4, may be linked together to 
access one or more electronic exchanges. 

III. Example Connection Proxy Systems 

0048 Regardless of the extent of data provided by an 
exchange, when a connection between a client terminal and a 
gateway or a remote host goes down unintentionally, the lost 
connection must be restored at Some later time. However, as 
mentioned earlier, using a conventional configuration the 
reconnection causes a Surge in resources available at the 
gateways and hosts due to the market and client-related down 
loads that have to restart upon the reconnection. This in turn 
causes problems to other local or remote users who may 
experience delays in the receipt of market and order data from 
the gateways or hosts that are in the process of restarting 
connections with other client terminals. 

0049 According to one example embodiment, client ter 
minals, remote hosts and/or gateways may include status 
applications that monitor and manage network connections 
that are created between them. Such applications typically 
use general status messages or heartbeat messages to monitor 
the status of each network connection. For example, a status 
application at a remote host could be programmed to receive 
periodical heartbeat messages from a status application at a 
client terminal via a TCP connection. In such an embodiment, 
upon detecting a predetermined number of missed heartbeats, 
the remote host detects that the connection has been lost. 

0050 Alternatively, the remote host may detect that a con 
nection has been dropped upon attempting to send data to a 
client terminal and receiving an error message. Upon detect 
ing that a TCP connection has been lost, in a typical remote 
host network configuration, the remote host would terminate 
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API connections to a gateway and then initiate a reconnection 
process upon reestablishing a TCP connection to the client 
terminal. 
0051 Similarly, in relation to the LAN trading environ 
ments, a status application at a gateway may receive heart 
beats directly from a status application at a client terminal. 
When the status application at the gateway detects that a 
predetermined number of consecutive heartbeats are not 
received from the client terminal, the connection is consid 
ered to be terminated and a price/order/fill servers at the 
gateway are notified of the lost connection. Upon detecting 
that a connection has been lost, in a typical LAN trading 
environment, the servers terminate any API connections cre 
ated for the client terminal and release any inboxes and com 
munication resources reserved at the servers for communica 
tion of data to and from the client terminal. 
0052. In a current network environment, all necessary sub 
Scription data downloads, product table downloads, as well as 
fill and trade order related downloads are to be restarted for a 
client terminal upon a reconnect even when a disconnect 
occurs for a few seconds or a few minutes. The example 
embodiments described below are directed to an improved 
system and methods for communication in a trading environ 
ment that minimize the effect of reconnection downloads. 
0053 FIG. 5 is a block diagram illustrating an example 
system 500 for an improved communication system using a 
connection proxy in a local area network trading environ 
ment. 

0054) The example system 500 includes a client terminal 
502, a gateway 504 having a price server 506, an order server 
508, and a fill server 510, and a connection management 
proxy 512, all of which communicate via a LAN 514. Simi 
larly to the block diagrams illustrated earlier, it should be 
understood that fewer or additional network entities or com 
ponents could also be used, but are not illustrated for the sake 
of clarity. 
0055. The client terminal 502, the gateway 504, as well as 
the gateway components have been described in relation to 
the preceding figures. According to one example embodi 
ment, the connection management proxy 512 is a network 
entity that monitors a connection between the client terminal 
502 and the gateway 504, manages the release of network 
resources stored at the gateway 504 for the client terminal 
502, as well as stores and provides necessary downloads to 
the client terminal 502 upon the reconnect. While the connec 
tion management proxy 512 is illustrated as a network entity 
at the gateway 504, the connection management proxy 512 
could instead be positioned elsewhere in the network, but in 
communication with the gateway 504. Further, alternatively, 
Some elements of the connections management proxy 512 
could be in communication with the gateway 504 while other 
elements or functions to be performed by the proxy 512 could 
be internally located at the gateway 504. 
0056. When a connection is established between the client 
terminal 502 and the gateway 504, all necessary downloads 
occur to allow a trader at the client terminal 502 to connect to 
an exchange and to trade selected tradeable objects that are 
provided at the exchange. The downloads, among others, may 
include a subscription table listing information of related to 
all products selected by a trader for trading, a product table 
listing all available products and product definitions, a fill 
download from the last fill sequence received, a full order 
book listing current orders in the market, a market depth 
snapshot with up to date depth levels so that the client termi 
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nal is ready to receive only depth updates. It should be under 
stood that the data downloads that occurat the client terminal 
may depend on an exchange selected by a trader for trading, 
and the data downloads may be exchange orgateway specific. 
0057 When the necessary downloads are being provided 
to the client terminal 502, the connection management proxy 
512 is configured to receive the data in the data downloads 
and store the intercepted data in its internal database for later 
use. The connection management proxy 512 could be pro 
grammed to only receive the data downloads that would be 
necessary upon the reconnect. However, it should be under 
stood that different embodiments, dependent on the system 
configuration, are possible as well. 
0058 Alternatively, rather than receiving the data down 
loads when they are sent to the client terminal 502, the con 
nection management proxy 512 may receive some downloads 
at Some earlier or later time. For example, at the beginning of 
a trading day, the connection management proxy 512 may 
request all data downloads that could potentially be used at 
client terminals, and the received downloads could be stored 
internally at the proxy 512. Such an embodiment may be used 
in relation to a product table download, and the product infor 
mation stored at the connection management proxy 512 may 
be updated as new products are added during a trading day or 
other products are taken out from the product list. 
0059. Once the connection is established between the cli 
ent terminal 502 and the gateway 504, and all the necessary 
downloads are finalized, the connection management proxy 
512 starts monitoring the established connection for potential 
communication problems. To do that, the connection man 
agement proxy 512 may monitor heartbeat messages that are 
sent from the client terminal 502. However, alternative meth 
ods could also be used, such as sending some other messages 
and getting an error message in response. 
0060. Upon detecting that a connection between the client 
terminal 502 and the gateway 504 has been lost, the connec 
tion management proxy 512 prevents the release of API con 
nections as well as other session resources created for the 
client terminal 502 at the gateway 504. To do that, in an 
environment where heartbeat messages are used, the connec 
tion management proxy 512 may generate heartbeat mes 
sages on behalf of the client terminal 502 and may send the 
heartbeat messages to a status application at the gateway 504. 
However, different embodiments are possible as well. 
0061 During the period when the connection between the 
client terminal 502 and the gateway 504 is lost, the connection 
management proxy 512 may receive data on behalf of the 
client terminal 502 and store the received data for later deliv 
ery to the client terminal. According to one example embodi 
ment, the connection management proxy 512 may monitor 
for any data to be sent to an IP address of the client terminal 
502 and store the data internally for later use at the client 
terminal 502 upon restoration of the connection during a 
preset time period. For example, the data that may be received 
at the proxy 512 on behalf of the client terminal 502 may 
include fills, new product tables, order updates, depth Snap 
shots, price Subscription details, as well as login information. 
0062 According to one example embodiment, the con 
nection management proxy 512 is programmed to maintain 
session resources on behalf of the client terminal 502 for a 
preset period of time. In Such an embodiment, if the reconnect 
does not occur during the predefined period, the connection 
management proxy 512 sends a signal to the gateway 504 to 
release any connection resources, such as API connections 
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and inboxes, created for the client terminal 502 at the gateway 
504. In the embodiment described above using heartbeat mes 
sages, the connection management proxy 512 may simply 
stop sending heartbeat messages on behalf of the client ter 
minal 502 to a status application located at the gateway 504. 
However, it should be understood that different embodiments 
could be used as well. 

0063. When the connection between the client terminal 
502 and the gateway 504 is reestablished, such as for 
example, when the connection management proxy 512 
detects heartbeat messages being sent from the client terminal 
502 during the predefined period of time, the connection 
management proxy 512 sends the stored data to the client 
terminal 502. First, the connection management proxy 512 
sends Subscription data that is necessary for the client termi 
nal 502 to communicate with the gateway 504 and to send 
orders to one or more exchanges. Then, depending on the 
system configuration, the connection management proxy 512 
may provide to the client terminal 502 any remaining data that 
was stored at the connection management proxy 512 while 
the connection was lost. Such data may include order related 
data, Such as order confirmation, fills, etc., and other types of 
data described above. 
0064 FIG. 6 is a block diagram illustrating an example 
system 600 for an improved communication system using a 
connection management proxy in a trading environment 
where a client terminal is located remote from a gateway. 
0065. The example system 600 includes a client terminal 
602, a gateway 604 having a price server 606, an order server 
608, and a fill server 610. The system also includes a remote 
host 612 that communicates with the gateway via a LAN 616. 
The remote host 612 includes a connection management 
proxy 614. While FIG. 6 illustrates the connection manage 
ment proxy 614 at the remote host, it should be understood 
that different embodiments are possible. For example, the 
connection management proxy 614 may be a free-standing 
network entity in communication with the remote host 612. 
Furthermore, Some elements of the connection management 
proxy 614 could be located at the remote host 612 while 
others could be located at an external entity. 
0066. As explained earlier in relation to FIG.3, rather than 
being located at a local LAN, the client terminal 602 in FIG. 
6 communicates with the gateway 604 via the remote host 612 
by creating a TCP connection to the remote host 612, with the 
remote host 612 providing a communication path for any data 
being sent between the client terminal 602 and the gateway 
604. In the embodiment illustrated in FIG. 6, when the client 
terminal 602 receives any data from the gateway 604, such as 
Subscription data as well as other downloads that are used to 
enable a trader at the client terminal 602 to receive desired 
data from an exchange, the remote host 612 receives the data 
before anything is sent out to the client terminal 602. Thus, the 
remote host 612 can store any preconfigured data before 
providing it to the client terminal 602. As other data is sent to 
or from the client terminal 602 during a trading session, all 
data is forwarded through the remote host 612. As the remote 
host 612 receives data intended for the client terminal 602, the 
remote host 612 stores some or all the received data, such as 
the initial downloads and other data throughout the trading 
day upon detecting that a TCP communication link has been 
disconnected. 

0067. As described in relation to FIG. 5, the connection 
management proxy 614 monitors the connection between the 
remote host 612 and the client terminal 602, and when the 
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disconnect is detected, the remote host 612 may maintain a 
communication link and session resources created for the 
client terminal 602 at the gateway 604. In the trading envi 
ronment illustrated in FIG. 6, the connection management 
proxy 614 may detect that a connection to the client terminal 
has been lost when it attempts to forward data to the client 
terminal 602 and receives an error message or yet some other 
message that is generated upon a delivery failure. As 
explained earlier, to maintain the communication link created 
for the client terminal at the gateway 604, the connection 
management proxy 614 may send heartbeat messages on 
behalf of the client terminal 602 to the gateway 604 so that the 
communication link is maintained for a predetermined period 
of time. When the preset time expires and the connection 
between the client terminal 602 and the remote host 612 is not 
reestablished, the communication resources created for the 
client terminal 602 at the gateway 604 are released when the 
connection management proxy 614 no longer sends any 
heartbeat messages on behalf of the client terminal 602. 
0068. Similar to the system described in FIG. 5, in addi 
tion to the initial downloads, the connection management 
proxy 614 may store additional data upon detecting that the 
TCP connection has been disconnected. The data could 
include order related data, Such as fills, that the connection 
management proxy 614 may provide to the client terminal 
602 upon the reconnect. The extent of data that is saved at the 
connection management proxy 614 may be system and con 
figuration dependent. 

III. An Example Method 
0069 FIG. 7 is a flow diagram illustrating an example 
method for communication in an electronic trading environ 
ment using a connection proxy. It should be understood that 
each block in this flow diagram may represent a module, 
segment, or portion of code, which includes one or more 
executable instructions for implementing specific logical 
functions or steps in the process. Alternate implementations 
are included within the scope of the example embodiments in 
which functions may be executed out of order from that 
shown or discussed, including Substantially concurrently or 
in reverse order, depending on the functionality involved, as 
would be understood by those reasonably skilled in the art of 
the described embodiments. 
0070 Referring now to FIG. 7, at step 702, a connection 
management proxy stores Subscription and other initializa 
tion data for use at a client terminal to communicate with an 
electronic exchange via a gateway. The stored data includes 
product tables, Subscription data as well as other data types 
described earlier. It should be understood that the connection 
management proxy may receive the data either before, after, 
or at the time when it is sent to the client terminal. 
0071. At step 704, the connection management proxy 
starts monitoring a communication link created between the 
client terminal and a gateway. The step of monitoring may 
involve listening to heartbeat signals from the client terminal 
or periodically sending status request messages from the con 
nection proxy manager to the client terminal. 
0072 At step 706, during the process of monitoring the 
communication link between the client terminal and the gate 
way, the connection proxy manager determines if the com 
munication link has been terminated. If not, the method con 
tinues at step 704. If the connection proxy manager detects 
that the communication link has been disconnected, at Step 
708, the connection proxy manager maintains communica 
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tion sessions as well as other resources created for the client 
terminal at the gateway. According to one example embodi 
ment described earlier, the connection proxy manager may 
send heartbeat messages to the gateway on behalf of the client 
terminal so that any API connections as well as other 
resources saved at the gateway for the client terminal are not 
released. However, different embodiments are possible as 
well in an environment where messages different than heart 
beat messages are used by status applications. 
0073. At step 710, the communication proxy manager 
determines whether the client terminal initiated the process of 
reestablishing a communication link to the gateway during a 
predetermined period of time. According to one example 
embodiment, the communication proxy managerinitiates this 
process after it detects the termination of the communication 
link between the client terminal and the gateway, and the 
process continues for the predetermined period of time 
defined with respect to the client terminal. If at any time 
during the predefined time period the connection proxy man 
ager detects that the communication link has been reestab 
lished, the connection proxy manager sends the stored initial 
ization, Subscription, as well as other data to the client 
terminal, as shown at 712. Depending on the system configu 
ration, if there is any data being stored at the communication 
proxy manager for the client terminal during the time when 
the connection is lost, such data could be sent to the client 
terminal as well. It should be understood that the communi 
cation proxy manager may send the data to an IP address of 
the client terminal. 

0074 Referring back to step 714, if the communication 
link is not restored during the predefined time period, the 
communication proxy manager initiates the process of releas 
ing a communication session as well as any resources stored 
at the gateway for the client terminal. 
0075. It will be apparent to those of ordinary skill in the art 
that the methods described above may be embodied in a 
computer program product that includes one or more com 
puter readable media. For example, a computer readable 
medium can include a readable memory device, such as a hard 
drive device, a CD-ROM, a DVD-ROM, or a computer dis 
kette, having computer readable program code segments 
stored thereon. The computer readable medium can also 
include a communications or transmission medium, Such as, 
a bus or a communication link, either optical, wired or wire 
less having program code segments carried thereon as digital 
or analog data signals. 
0076. The claims should not be read as limited to the 
described order or elements unless stated to that effect. There 
fore, all embodiments that come within the scope and spirit of 
the following claims and equivalents thereto are claimed as 
the invention. 

1. (canceled) 
2. A method including: 
detecting by a connection proxy that a network communi 

cation link between a client terminal and an intermedi 
ary device has been lost, wherein the client terminal 
communicates with an electronic exchangeusing a com 
munication session established for the client terminal at 
the intermediary device; 

providing by the connection proxy one or more communi 
cation session maintenance messages to the intermedi 
ary device to maintain the communication session at the 
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intermediary device for a predetermined period of time 
in response to detecting that the network communication 
link has been lost; 

providing by the connection proxy initial download data 
and market data received after detecting that the network 
communication link has been lost to the client terminal if 
the network communication link between the client ter 
minal and the intermediary device is restored during the 
predetermined period of time; and 

terminating by the connection proxy providing the one or 
more communication session maintenance messages to 
the intermediary device if the network communication 
link between the client terminal and the intermediary 
device is not restored during the predetermined period of 
time. 

3. The method of claim 2, wherein the connection proxy is 
located at the intermediary device. 

4. The method of claim 2, wherein the intermediary device 
includes a gateway. 

5. The method of claim 2, wherein the communication 
session maintenance messages are heartbeat messages. 

6. The method of claim 2, further including: 
receiving by the connection proxy the market data; and 
storing by the connection proxy the market data. 
7. The method of claim 2, wherein the market data includes 

price data. 
8. The method of claim 2, wherein the market data includes 

market depth data. 
9. The method of claim 2, wherein the market data includes 

order fill data. 
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10. The method of claim 2, wherein the market data 
includes order confirmation data. 

11. The method of claim 2, further including: 
receiving by the connection proxy the initial download 

data; and 
storing by the connection proxy the initial download data. 
12. The method of claim 2, wherein the initial download 

data includes initialization data. 
13. The method of claim 2, wherein the initial download 

data includes Subscription data. 
14. The method of claim 2, wherein the initial download 

data includes data related to at least one tradeable object being 
traded at the electronic exchange. 

15. The method of claim 2, further including: 
updating by the connection proxy the initial download data 

during a trading day. 
16. The method of claim 2, further including: 
detecting by the connection proxy that the network com 

munication link has been restored during the predeter 
mined period of time. 

17. The method of claim 2, further including: 
detecting by the connection proxy that the network com 

munication link has not been restored during the prede 
termined period of time. 

18. The method of claim 2, further including: 
providing by the connection proxy a signal to terminate the 

communication session at the intermediary device if the 
network communication link between the client termi 
nal and the intermediary device is not restored during the 
predetermined period of time. 
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